A fundamental alteration in educating nurses using non-traditional pedagogies is needed to prepare future nurses for practice (Benner, Sutphen, Leonard, & Day, 2010) . In the United States, nursing programme graduates are judged to be ready for nursing practice by passing the high stakes National Council Licensure Examination for Registered Nurses (NCLEX-RN ® ) (Carrick, 2011; Cherkis & Rosciano, 2015; Langford & Young, 2013) . Determining which admission criteria appropriately identify students who can be retained in the nursing programme and successful in the NCLEX-RN is an ongoing challenge for faculty and administrators in nursing programmes (Cameron, Roxburgh, Taylor, & Lauder, 2011; Cherkis & Rosciano, 2015; McNelis et al., 2010; Timer & Clauson, 2011) . Nurse educators, who implement admission policies and pedagogical practices, standardized testing and remediation efforts, could influence student progression and success performance on the NCLEX-RN ® on the graduate's first attempt (Seidman, 2012; Simon, McGinniss, & Krauss, 2013) . Nursing programmes commonly employ standardized assessments to identify at-risk students unlikely to be successful in nursing programmes and on the NCLEX-RN ® (Nibert & Morrison, 2013; Quinn, Smolinski, & Peters, 2018 
approach (MLA) is a non-traditional pedagogy, which posits that all students can achieve educational outcomes of any subject content if faculty provides appropriate and quality instruction through a variety of instructional strategies without regard to time needed to reach the outcome (Guskey, 1997; McGaghie, Issenberg, Cohen, Barsuk, & Wayne, 2011; Morgan, 2011 ). An essential component of MLA is remediation that incorporates corrective feedback to address individual learning difficulties and provides specific high-quality corrective instruction (Guskey, 2010; McGaghie et al., 2011) . A plethora of studies evaluated combinations of factors related to nursing student success although no studies were found using the combination of predictors of success in a MLA, Bachelor of Science in Nursing (BSN) programme. (Chen & Voyles, 2013; Cherkis & Rosciano, 2015; Shulruf, Wang, Zhao, & Baker, 2011) .
| BACKG ROU N D
To meet the needs of an increasingly diverse student population, an innovative private non-profit university in the southwestern United
States developed a curriculum based on the theoretical underpinnings of mastery learning. There are six points of MLA that are integral in the implementation of the educational philosophy including the classroom as a teacher, Block curriculum, active and collaborative learning, competency-based education, assessment learning, early experiential learning and a classroom design that facilitates learning and interaction among students. The programme does not provide pre-requisite courses. In the university, the college of nursing adhered to the university's pedagogy of integrated immersion through block scheduling (one specialty area content per block) to allow students to maximize comprehension and develop content mastery. High standards were set (90% pass on all assessments, laboratory skills and courses known as "blocks"), providing time and opportunities for faculty-directed remediation and the use of ATI remediation instruments, so all students could achieve the same level of learning to be successful, but not all students succeeded.
Mastery learning research provided an increased opportunity for most students to reach the same level of achievement as the average students from a conventional class performing at the 70th percentile and students were found to have developed more positive attitudes towards learning and improve retention of content (Kulik, Kulik, & Bangert-Drowns, 1990; Morgan, 2011; Shafie, Shahdan, & Liew, 2010) . The implementation of mastery learning in nursing education is limited, although multiple studies revealed positive findings on the effectiveness of mastery learning programmes (Davis & Sorrell, 1995; McGaghie et al., 2011; Morgan, 2011) . Few studies investigated strategies to improve the success of students who are at risk for failure (Carrick, 2011; Cherkis & Rosciano, 2015) .
While no research was found addressing mastery learning and the role of remediation in a BSN programme, literature suggested that remediation might aid student success (Harding, 2012; Shafie et al., 2010) . The implementation of mastery learning in medical and nursing education is limited mostly to simulation and clinical skill requirements, although studies in other areas of education have been conducted, revealing positive findings on the effectiveness of mastery learning programmes on both cognitive and affective educational outcomes (Barsuk, McGaghie, Cohen, Balachandran, & Wayne, 2009; Davis & Sorrell, 1995; McGaghie et al., 2011; Morgan, 2011) .
Nursing educators have desired to admit qualified students and identify at-risk students through admission criteria as predictors of success. Acceptance into the MLA nursing programme was based on GPA scores, a standardized entrance assessment score ([TEAS   ®   ] shown to assist faculty to identify potentially successful candidates) and an interview score (ATI, 2011; Wolkowitz & Kelley, 2010) . The nursing faculty selected the Assessment Technologies Institute (ATI) Inc. to enhance their curriculum and assist students to comprehend the requirements needed to pass high stake tests.
This study used a system-based framework (Figure 1 ) that included student admission criteria, student progression criteria including the programme's pedagogical model that reflects the university affiliate (von Bertalanffy, 1968; Carrick, 2011; Roseman University of Health Sciences College of Nursing, 2013; Simon et al., 2013; Wright, 2015) . The model design provided an effective theoretical foundation for testing the relationships between the variables in this study.
The first system involves the input of the student's personal system achievements prior to entrance to the CON programme: cumulative pre-admission GPA of required pre-requisite courses, ATI TEAS score and the pre-admission interview score. Throughput is the interpersonal system that includes the interaction of students, faculty and the pedagogical practices designed for student success, gested that variables of student input and overall GPA on admission are the best predictors of success outcomes (Simon et al., 2013) .
Pre-admission GPA remains the only consistent predictor of success from the multiple studies conducted to identify predictors of student success (Grossbach & Kuncel, 2011; Simon et al., 2013; Timer & Clauson, 2011) . Similarly, the ATI TEAS ® pre-admission to measure applicants' motivation, team skills, problem-solving skills, caring/compassion, professionalism, leadership and communication.
The throughput criteria (Simon et al., 2013) included the number of remediation attempts, programme length and ATI (CARP) (ATI, 2013) exit assessment score. Remediation, which is integral to the mastery learning philosophy, includes corrective feedback and procedures that address individual learning difficulties and specific remediation activities that are considered high-quality corrective instruction (Guskey, 2010) . The remediation system allowed all students one more opportunity to take a second similar assessment to the one not passed with a score of 90% or above to move forward in the programme. If the remediation assessment was not passed, the student received a grade of No Pass and had the opportunity to repeat the Block (Roseman University of Health Sciences College of Nursing, 2013) . Few studies examined the remediation interventions that assist students with low grades to achieve success on NCLEX-RN ® (Simon et. al., 2013) .
The second throughput variable was programme length, which was measured by the number of months between admission to the first nursing course and completion of the last nursing course, an expected period of 18 months. Studies on nursing programme length's influence on student success are limited. The third throughput variable was the score on the ATI (CARP). The faculty used the ATI (CARP) to identify students' need for further remediation prior to graduation. The ATI (CARP) has construct validity and evidence exists that students who score at level 2 or above were likely to successfully pass the NCLEX-RN ® (Liu & Mills, 2017; Morahan, 2011; Sims, 2012) . Remediation based on ATI (CARP) has shown positive results to promote student success on first-time NCLEX-RN ® pass rates (Horton et al., 2012) .
The purpose of this study was to investigate the relationship between the input variables and throughput and feedback loop variables and student success. Input variables were the overall GPA score, overall TEAS ® score and overall interview score. Throughput and feedback loop variables were the number of times student remediated, length of time to complete the mastery learning Bachelor of Nursing programme and ATI (CARP) score of 90% or greater probability. The student success outcome was passing NCLEX-RN ® on 1st attempt.
| ME THOD
Using a retrospective, quantitative, correlational predictive design, this study investigated the relationship of admission criteria and programme strategies to the outcome measure of success.
The data for the following variables were collected from existing student records:
1. Overall pre-admission GPA score was the calculated GPA for all previous college level course work accepted by the university.
2. Overall TEAS ® entrance assessment score was calculated by ATI and is the student's overall TEAS ® standardized assessment score inclusive of the Reading, Math, Science and English aptitude scores.
3. Overall pre-admission interview score for oral and written communication was the average of two individual interviewer scores.
The interview questions and score sheet and the academic achievement score sheet were used in the decision process of admission to the nursing programme. The score sheet mirrored the student's information from the archive records. The data collected for each student were the same, which validated the collection instrument.
4. Number of times student remediated assessments or blocks by reviewing concepts from course where the student did not score at least 90% on the summative evaluation.
5. Length of time in months that was necessary to complete the mastery learning BSN programme from the first date of attendance.
6. Overall ATI (CARP) standardized exit assessment score of 69.3 or ≥90% probability of passing NCLEX-RN on the first attempt.
Students could take the standardized exit assessment instrument up to three times, so for students who took the assessment more than once, the standardized exit assessment instrument score was measured as the average of each standardized exit assessment instrument score. Student scores from the ATI (CARP) assessments were compared with ATI's assessment forms for the year used. The 2010 Forms A and B listed the score students needed to achieve to predict the probability of passing the NCLEX-RN ® . The faculty determined that 90% for all assessments must be obtained to achieve mastery. In Block 15, the ATI (CARP) was given as an assessment in the block. Students must pass the ATI CARP assessment with the predicted probability score that equalled a 90% likelihood of passing the NCLEX-RN ® on the first try and is correlated with the year the assessment was given. Students must achieve a 69.35 score or above to pass Block 15. Institutional review boards of the university where data were collected, and the primary investigator's university approved the study.
Family Educational Rights and Privacy Act guidelines regarding student records were followed. Student records were de-identified before data were collected. Data were imported into Statistical Package for the Social Sciences software (SPSS version 20.0) for analysis.
| Population and sample
The population consisted of retrospective records of all nursing students (N = 504) admitted to the nursing programme on two both campuses in 2008 through 2012. When the data were imported for analysis, seven students had not taken the NCLEX-RN ® examination before data collection and were not included in the study. The final sample included records of (N = 374) students who graduated and received a score for writing the NCLEX-RN for the first time.
| Analysis
Frequencies and percentages were calculated for gender, race, remediation status, admission year and pass on NCLEX-RN ® on the first attempt. Means and standard deviations of the students' overall pre-admission GPA, standardized entrance assessment score, overall interview score, age, length of time of complete the BSN programme in months, ATI (CARP) scores on first and second attempts were included in the descriptive statistics. All student input and throughput variables were assessed for correlation with the NCLEX-RN ® first-time pass/fail variable. Pointbiserial correlations were used to determine whether there was a significant relationship between whether a student passed the NCLEX-RN ® on the first attempt and overall pre-admission GPA, standardized entrance assessment score, overall interview score, length of time of complete the BSN programme and standardized exit assessment instrument score. The assumption of normality was assessed using a Kolmogorov-Smirnov (KS) test. Cohen's standard (Cohen, 1988) 
| RE SULTS

| Demographics
The 367 students who graduated from the programme either par- 
| Variables
The GPA on pre-requisite courses ranged from 2.75-4.0 with an average of 3.34 (SD 0.27 
| Hypothesis testing
| D ISCUSS I ON
In agreement with findings of previous studies (Grossbach & Kuncel, 2011; Simon et al., 2013; Timer & Clauson, 2011) , the results indicated that pre-admission GPA scores were a predictor of student success. However, remediation in the mastery learning BSN programme may have offset the requirement for a high pre-admission GPA to be admitted to the programme because students requiring multiple student remediation assessments still did well with a NCLEX-RN ® pass rate of 88%. Students from this mastery learning BSN programme who scored higher on the standardized entrance assessment instrument had higher likelihood of passing on the NCLEX-RN ® on the first attempt. In addition, remediation may have been a factor in the success of the 11 students who scored below 70 on the standardized entrance assessment instrument and were successful on NCLEX-RN ® the first time. This study provided evidence that pre-admission interviews can assess the personal characteristics that may predict student success in a mastery learning BSN programme, supporting findings from a recent study of dental hygiene students reporting that pre-admission interviews may be an important consideration when evaluating student retention (Sanderson & Lorentzen, 2015) . 
| Limitations
Limitations included using a non-randomized sample with data from one BSN programme. 
| SUMMARY
The purpose of this study, with a correlation prediction design, Future research could investigate internationally trained nurses' use of the virtual ATI for NCLEX success. Also, further examination of diverse student populations and those for whom English is a second language benefit from ATI training and assessment tools. While there is more to learn about the factors that support student success, the overall findings from this study add to the body of knowledge on mastery learning in a BSN programme. The findings indicated that a BSN programme that used a mastery learning, block immersion approach and considered their pre-admission GPA, ATI TEAS ® assessment scores, admission interviews and ATI (CARP) exit assessment scores graduated students with a high level of success on the graduates' first attempt on the NCLEX-RN ® licensing examination.
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